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IloKa3aHa cymecTBeHHaa HepaBHOMepHOCTb pacnpeaejieHHfl 3kctchchbhocth HHBa3HH jiHTopajib- 
hhx racrponoa Littorina saxatilis TpeMaToaaMH Microphallus piriformes h M. pygmaeus , b 3aBHCH- 
MOCTH OT CTeneHH npH 60 HH 0 CTH H 30HajlbH0CTH MeCTOOSHTaHHH MOJUIIOCKOB Ha CKaJIHCTOH JIHTOpaJIH. 
Ha cjlOHe H3MCHHHBOCTH (jlOpMbl paKOBHHbl JIHTTOpHH, KOppeJIHpyKHIjeH C THIIOM MeCTOOSHTaHHH, 
BbiHBjieHbi xapaKTepHbie H3MeHeHHH (JiopMbi paKOBHHbi MOJUIIOCKOB, 3apa>KeHHbix TpeMaTOjiaMH. Ha 
CTaTHCTHHeCKOM ypOBHe oGHapyXCeHbl 0 C 06 eHH 0 CTH cjlOpMbl paKOBHHbl M0JIJH0CK0B-X03HCB, CBH3aH- 
Hbie c napa3HTHpoBaHHeM pa3Hbix bhjiob TpeMaToji. 


TpeMaTOflbi cnoco6Hbi OKa3biBaTb bjihhhhc Ha pa3JiHHHbie CTopoHbi )KH3HejieflTejibHOCTH 
MOJUiiocKOB-xo3HeB (THHeaHHCKaa, 1968; Lauckner, 1980; Cheng, Snyder, 1982; Moore, 
1984, h jip.). PaKOBHHa mojijiiockob, KaK CBoeo6pa3Ha5i «perHCTpnpyioma5i» CTpyKTypa, 
MOJKeT OTpaxcaTb BjimiHHe napa3HTOB b H3MeHeHHax cbohx MopcjjOMeTpHHecKHx xapaKTe- 
pncTHK. B 3tom cjiynae napTeHHTbi TpeMaToa H3MemnoT He npocTO cxopocTb, ho xapaKTep 
pocTa MOJunocKOB-xo3aeB. CjiynaH nojjoOHoro B03,a,eHCTBHH napa3HTOB OTMenajincb paHee 
fljm pa3JiHHHbix CHCTeM mojijiiockh— napTeHHTbi TpeMaTOfl (Rothschild, 1936; Rothschild, 
Rothschild, 1939; Cheng, 1967; Sturrock, Sturrock, 1971). Hpkhh npHMep Taxoro bjihahha 
TpeMaTO^ — cymecTBeHHaa jjec})opMauHfl paKOBHH y mojijiiockob Littorina saxatilis h 
L. obtusata , o6HTaiomHx Ha KaMeHHCTOH JIHTOpaJIH Bejioro MOpa h 3apaxceHHbix MHKpo- 
cjiajiJiHjjaMH rpynnbi «pygmaeus» (llaHOBa h jjp., 1999). 

H3MeHHHBOCTb (})OpMbI paKOBHHbl MOJIJIIOCKOB Onpe^eJIfleTCfl COBOKynHbIM BJIHHHHeM 
pa3JIHHHbIX 3KOJIOrHHeCKHX (JjaKTOpOB. B 3TOM CMbICJie B03JJ,eHCTBHe napa3HTHpyiOmHX B 
hhx TpeMaTOjj jjojdkho paccMaTpHBaTbca xax nycTb BecbMa cneimc})HHecKHH, ho Bcero 
jiHuib ojjhh H3 pajta cfiaKTOpOB, onpejjejnnomHx ocoGchhocth Mop^OMeTpHHecKHx napa- 
MeTpOB paKOBHHbl. OopMa paKOBHHbl MOJIJIIOCKOB XapaKTepH3yeTCfl 3HaHHTeJIbHOH BHyTpH- 
BHJJ.OBOH nJiaCTHHHOCTbK). flonyjHIUHH, oGHTaiOIIJHe B pa3JIHHHbIX yCJIOBHHX cpeflbl, MOryT 
HMeTb reHeTHHecKH o6ycjiOBjieHHbie pa3JiHHHH b MopcjjOMeTpHHecxHX xapaxTepHCTHKax 
paKOBHHbl (Chapman, 1995; Johannesson, Johannesson, 1996), no-BHjjHMOMy, ABjunomHe- 
ca pe3yjibTaTOM jjencTBHfl juiHTejibHoro OT6opa. 

Uejib aaHHoro HccjiejjOBaHHH — aHajiH3 bhjjoboto cocTaBa TpeMaTojj, pacnpejjejieHHfl 
3apaxceHHOCTH b nonyjiHUHax jihttophh h bjihhhhh napa3HTOB Ha cjiopMy paKOBHHbl moji- 
JIK)CK0B-X03HeB, oGHTaKHIJHX B yCJIOBHHX KOHTpaCTHOTO rHJjpOJJHHaMHHeCKOrO (npH6oH- 
HOCTb) h Bojmo-B03,aymHoro (30HajibH0CTb) pexcHMa CKajiHCToro THna JIHTOpaJIH. 

Hccjie^OBaHHH pacnpejjejieHHfl TpeMaTOjj b nonyjiauHHx jihttophh Ha BejiOM Mope 
Heojj,HOKpaTHO npoBO^HjiHCb paHee (CeprneBCKHH h jjp., 1984; MHxaiuioBa h jjp., 1988; 
rpaHOBHH h jjp., 1987; Granovitch e. a., 2000, h jjp.). Hmchho aHajiH3 sthx chctcm 
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nOCJiyaCHJl OCHOBOH JXJ151 BaXCHbIX 3aKJlK)HeHHH 06 OCo 6 eHHOCTaX B3aHMO,aeHCTBHH napa- 
3 ht—xo35ihh Ha nonyjnmHOHHOM ypoBHe. Ojxhslko Bee ony 6 jiHKOBaHHbie ^aHHbie KacaiOTCx 
3apaxceHHOCTH jihttophh Ha KaMeHHCTOM THne jiHTOpajiH. B to xce BpeMX ycjiOBHX o 6 nTa- 
HH51 JIHTTOpHH Ha CKajlHCTOH JiHTOpajiH n03B0JI5H0T 6 oJiee 0flH03HaHH0 TpaKTOBaTb B03J*eH- 
CTBHe TaKHX BaXCHbIX cjjaKTOpOB cpe^bl, KaK CTeneHb npnOoHHOCTH H B0flH0-B03,ayHIHbIH 
pexcHM MecTOo 6 HTaHHH, Ha pa3JiHHHbie nonyjixuHOHHbie h HimnBHjjyajibHbie xapaKTepHCTH- 
KH MOJIJHOCKOB, B TOM HHCJie H Ha (f)OpMy paKOBHHbl. OiejjyeT nOAHepKHyTb Taxxce, HTO 
H3yneHHe ocoOeHHOCTen 3apaxceHHOCTH jihttophh Ha CKajlHCTOH JiHTOpajiH Bejioro Mopx 
paHee He npOBOjjnjiocb. 


MATEPHAJI H METOflLI 

Pa6oTa 6bma npOBejjeHa b HK)jie—aBrycTe 2000 r. Ha Mopcxon OnojiorHHecKOH CTaH- 
ijhh Cn6ry (o. Cpe^HHH, ry6a Hyna KaHjiajiaKHicKoro 3ajiHBa Bejioro Mopx). MaTepnaji 
jura HccjiejiOBaHHH 6biJi co6paH Ha Tpex ocTpoBax — jiyaa BHHeHHax, Jiyaa BbicoKax h 
o. EopuiOBeu. Ha KaxcjjOM H3 octpobob c6op jihttophh npOH3BO^HjiH Ha ynacTKax cKajinc- 
TOH JiHTOpajiH C KOHTpaCTHbIM niapOJJHHaMHHeCKHM peXCHMOM. Cxajlbl C HHTCHCHBHOH 
THJipOJlHHaMHKOH, paCnOJIOXCCHHbie Ha MOpHCTOH OKOHeHHOCTH H3yneHHbIX OCTpOBOB, MbI 
OyzjeM b ^ajibHenuieM Ha3biBaTb npnOoHHbiMH MecTOoOnTaHHXMH L. saxatilis , a cxajibi, 

HaXOJlXmHeca B 3aKpbITOH HaCTH OCTpOBOB, - 3aTHUIHbIMH. MeCTOHaXOXCJieHHe UieCTH 

H3yneHHbix nocejieHHH L. saxatilis npHBejjeHO Ha pnc. 1. 

Bee HCCJieAOBaHHbie nOCeJieHHX MOXCHO CHHTaTb H30JlHp0BaHHbIMH, HecMOTpx Ha to hto 

nocejieHHH 1, 2 (jiyaa BHneHHax), 3, 4 (jiyzja BbicoKax) h 5, 6 (o. EopmoBeu) HaxojixTcx 
HejjajieKO jjpyr ot jjpyra b npejjejiax Kaxcjjoro H3 nepeHncjieHHbix octpobob. BaxcHOH 
ocoOeHHOCTbio L. saxatilis xBJixeTca 5iHuexcHBopoxcjjeHHe. B xtH3HeHHOM UHKjie othx jiht¬ 
tophh HeT CTa^HH cBoOo^HonjiaBaiomeH jihhhhkh, BbinojiH5iiomeH paccejiHTejibHyio cJ)yHK- 
UHio. CaMKH OTpoxcj^aioT yxce BnojiHe c(f)opMHpoBaBiuyioc5i MOJioj^b (MaTBeeBa, 1974). 
Mojijhockh He OTJiHHaiOTCH 3aMeTHoii nojiBHXCHOCTbio, hx nepeMemeHHfl orpaHHHeHbi npe- 
AejiaMH KOHKpeTHoro nocejieHHH (MaTBeeBa, 1974). Ebuio noKa3aHO, hto nocejieHHH, 
yzjaneHHbie jjpyr ot jjpyra xotx 6bi Ha 10 m, moxcho CHHTaTb reHeTHnecKH H30JinpoBaHHbiMH 
(Janson, 1982). Hcxo^x H3 Bcero OToro, H3yneHHbie nocejieHHx L. saxatilis cjie^yeT pac- 
CMaTpHBaTb Kax o6oco6jieHHbie nonyjixuHH. 

Ha Bcex CKajiax c6op L. saxatilis npoH3BOjjHjiH BpyHHyio bo BpeMx OTjiHBa b BepxHeM h 
HHXCHeM ropH30HTaX JiHTOpajiH. B BepxHeM T0pH30HTe c6op MOJ1JHOCKOB OCymeCTBJIXJIH 
c noBepxHOCTH CKajibi h h3 mejien b6jih3h rpaHHUbi pacnpocTpaHeHHx L. saxatilis. B hhxc- 
HeM ropH30HTe jihttophh coOnpajiH y ocHOBaHHx CKajibi. B jiaOopaTopHH Bcex OToOpaHHbix 
L. saxatilis H3Mep5uiH, cj^HKcnpya 6 napaMeTpoB paKOBHHbi: BbicoTy, jjnaMeTp nocjie^Hero 
oOopOTa (uiHpHHy paKOBHHbi), jjnaMeTp jiByx npeflbmymnx o 6 opotob, BbicoTy h uinpHHy 
ycTbx no cxeMe, onncaHHOH b paOoTe KjiapKe h jjp. (Clarke e. a., 1999). H3MepeHne 
paKOBHHbi L. saxatilis npoBOjouiH noji OnHOKyjixpOM MEH-9 c noMombio OKyjiap-MHKpo- 
MeTpa C TOHHOCTbK) RO 0.1 MM. IIpH 3TOM MOJIJHOCKOB XCeCTKO (f)HKCHpOBaJ!H, OpHeHTHpyX 
hx paKOBHHy Tax, HTo6bi njiocKOCTb ycTbx 6buia pacnojioxceHa ropH30HTanbHO. nocjie 
npoBejieHHx H3MepeHHH mojijhockob BCKpbiBajiH h onpejiejixjiH 3apaxceHHOCTb napTeHHTa- 
MH TpeMaTOJl, BUR napa3HTOB H CTaflHK) HX 3peJIOCTH. 

Ha ocHOBe nojiyneHHbix rjw Kaxcjioro Mojuiiocxa napaMeTpoB paKOBHHbi nojiCHHTaHbi 
5 HHjieKCOB, onncbiBaiomHx ee c|)opMy: a) W — OTHOuieHne jinaMeTpoB j^Byx npejinocjieji- 
HHX o6opOTOB paKOBHHbi, XapaKTepH3yeT CKOpOCTb paCUIHpeHHX o6opOTOB B «CTapOH» 
nacTH paKOBHHbi (Raup, 1966); 6) ShO — OTHOuieHne BbicoTbi ycTbx k ero uinpHHe 
onncbiBaeT cf)opMy ycTbx; b) Pr — jjnaMeTp nocjiejiHero oOopoTa, OTHeceHHbiii k BbicoTe 
paKOBHHbi, xapaKTepH3yeT CTeneHb BbiTXHyTOCTH paKOBHHbi; r) PoO — OTHOuieHne rur - 
MeTpa npejinocjiejiHero oOopoTa h jinaMeTpa nocjiejiHero oOopoTa xapaKTepn3yeT CKopocTb 
pacuiHpeHHX He^aBHO cc})opMHpoBaHHbix o6opotob paKOBHHbi; ji) ReO — OTHOuieHne no- 
jiOBHHbi OTaMeTpa nocjiejiHero oOopOTa k uiHpHHe ycTbx xapaKTepH3yeT cooTHomeHne 
pa3MepOB paKOBHHbi H yCTbX. 
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Phc. 1. KapTa-cxeMa pacnojioxceHHJi HccjieflOBaHHbix nonyjnmHH Littorina saxatilis b ycTbeBOH nacTH 
ry6bi Hyna KaHnajiaKiucKoro 3ajiHBa Benoro Mopji. 

Tohkh c6opa (7 — 6 ): CBeTjibie KpyacKH — MecTa, noflBepxeHHbie B03aeHCTBHio npuGoa; TeMHbie KpyacKH — MecTa, 

3amHmeHHbie ot npaMoro B03,aeHCTBHa bojih. 

Fig. 1. Position of the study sites within the region of Chupa Inlet (Kandalaksha Bay, White Sea). 


flaHHbie no 3 ktchchbhocth HHBa3HH L. saxatilis 6buin npoaHajiH3npoBaHbi c Hcnojib30- 
BaHneM KpHTepna % 2 (Yp6ax, 1963) h jior-jiHHeHHoro aHajiH3a. B pe3yjibTaTe nojiyneHa 
KapTHHa pacnpe^ejieHna OTjtejibHbix bhjjob napa3HTOB h o6men 3apa^ceHHOCTH. AHajiH3 
bjih5ihh5i Ha c()opMy paKOBHHbi L. saxatilis aSnoTHHecKHX c{)aKTopoB cpejtbi h 3apa^ceHH0CTH 
pa3JIHHHbIMH BH^aMH napTeHHT TpeMaTOXt npOBOOTJlH C HCn0Jlb30BaHHeM (})aKTOpHOrO 
aHajiH3a c nocjiejtyiomHM MHorocjjaKTopHbiM jtncnepcHOHHbiM aHajiH30M (MANOVA) (})aK- 
TopHbix oueHOK. B 3thx pacneTax Hcnojib30Bajincb jjaHHbie no jiHTTopHHaM, Hbfl BbicoTa 
paKOBHHbi cocTaBjiaeT 6 —9 mm. npejjBapHTejibHbin aHajiH3 noKa3an, hto npn ncnojib30Ba- 
hhh mojijhockob 3toh pa3MepHOH rpynnbi npoHBjieHne ajuiOMeTpnHecKHx 3aBHCHMOCTen 
He3HaMHTeJIbHO. fljlfl Toro HTo6bI H36e)KaTb BJIHflHHfl pa3JIHHHH MOKTty H3ynaeMbIMH OCTpO- 
BaMH Ha pe3yjibTaTbi aHajiH3a, oueHKy bjihhhhh 3apaxeHH0CTH TpeMaTOjtaMH h a6noTHHec- 
khx cJ)aKTopoB cpejjbi Ha cjjopMy paKOBHHbi L. saxatilis npoBOjtnjin win Ka^oro ocTpoBa b 
oxaejibHOCTH, cpaBHHBaa ^aHHbie no He3apa>KeHHbiM oco6hm c Kaxjton rpynnon 3apaxeH- 
Hbix mojijhockob no cjiejtyiomeH cxeMe. 

1. no cpejtHHM 3HaneHH5iM HHjteKcoB cjjopMbi paKOBHHbi (W, ShO, Pr, PoO, ReO) 
npoBojtnjicji cJjaKTopHbin aHajiH3. Ha ochobc nojiyneHHbix cjjaKTopHbix ouchok cJjopMyjinpo- 
Banacb rnnoTe3a o cb«3h cjjaKTopoB, BbmBjieHHbix b xojte aHajiH3a, c 3apa>KeHHOCTbio hjih 
jtpyrnMH cJ)aKTopaMH OKpyacaiomeH cpejjbi. 

2. OaKTopHbin aHajiH3 no HHjjHBHjjyajibHbiM (jyia Kaxjtoro MOJiJiiocKa) 3HaneHH5iM 
HHjteKcoB (W, ShO, Pr, PoO, ReO). OueHKa cbh3h cjjaKTopHbix ouchok c 3apa>KeHHocTbio, 
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npH 60 HH 0 CTbK) MeCT0C)6HTaHHfl H r0pH30HT0M JIHTOpaJIH C nOMOIUbK) MHOrO(})aKTOpHbIX 
AHcnepCHOHHbix aHajiH30B (noflTBepxtfleHHe rnnoTe3bi). 

3. AHajIH3 H3MeHHHBOCTH 3HaHeHHH HH^eKCOB (jDOpMbI paKOBHHbl B 3aBHCHMOCTH OT TeX 
(})aKTOpOB, KOTOpbie C HHMH CBA3aHbI CTaTHCTHHeCKH 3HaHHMO. 

4. BbIBOflbl H OnHCaHHe H3MeHeHHfl (jDOpMbI paKOBHHbl MOJIJIIOCKOB. 

OaKTOpHbie aHaj!H3bI npOBOAHAH TOJIbKO Jim Bbl6opOK C HHCJieHHOCTflMH 6ojiee 5 HIT. 
B CBA3H c 3thm npoBeAeHne $aKTopHoro aHanH3a no AaHHbiM c AyAbi Bmcokoh OKa3anocb 
HeB03M0XCHbIM. MaKCHMaJIbHOe KOJIHHeCTBO BbmeJIfleMbIX (})aKTOpOB B (J)aKTOpHbIX aHajIH- 
3ax cocTaBji^jio 3, nopor 3HanHMOCTH 0.05, npHMeHfljiocb BpameHHe (J)aKTOpOB no MeTOAy 
BapHMaxca. 

riepe^ npoBe^eHneM aioGoto AHcnepcnoHHoro aHajiH3a aHajiH3npyeMoe pacnpeAeneHne 
npoBepajiH Ha cooTBeTCTBHe HopManbHOMy c noMombio KpnTepna y} (YpGax, 1963). KpoMe 
Toro, npoBOOTJin npoBepxy Ha roMoreHHOCTb AHcnepcnn aHajiH3npyeMoro pacnpeAeAeHHA 
c noMombio TecTOB KoxpaHa, XapTjin h BapTjieTTa. rionapHbie cpaBHeHHA cpeAHnx 3Hane- 
hhh npoBOAHJin c Hcnojib30BaHneM TaKH-TecTa Jim BbiGopox c HepaBHbiM oGi>eMOM h 
t- KpHTepna CTbio^eHTa (YpGax, 1963). Bo Bcex CTaTHCTHHecKnx aHajiH3ax HcnoAb30BaAca 
95 %-Hbin ypOBeHb 3HaHHMOCTH (ecjin He yxa3aHO HHane). npoBeAeHne c})aKTOpHbix, mho- 
roc})aKTopHbix AHcnepcnoHHbix h jior-jiHHeHHoro aHajiH30B ocymecTBjifljin c ncnojib30Ba- 
HHeM cTaTHCTHnecKoro naxeTa Statistika v5.5. Bcero b HccAeAOBaHnax Gmah ncnojib30Ba- 
Hbi AaHHbie no 1273 ocoGam L. saxatilis. 


PE3YJILTATI>I 

1. Pacnpe^ejieHne TpeMaTOA b nccjieflOBaHHbix nonyjiaunax L. saxatilis 

B nccjieflOBaHHOM MaTepnajie oGHapyxceHbi CAeAyiomne bhabi TpeMaTOA' Podocotyle 
atomon (Rudolphi, 1802) (ceM. Opecoelidae), Cryptocotyle lingua (Creplin, 1825) 
(ceM. Heterophyidae), Renicola sp. Podlipaev, 1976 (ceM. Renicolidae), Himasthla sp. 
Podlipaev, 1976 (ceM. Echinostomatidae), a Taxxce npeACTaBHTejin bhaoboid KOMnneKca 
«pygmaeus» (ceM. Microphallidae) — Microphallus piriformes (Odhner, 1905), M. pyg- 
maeus (Levinsen, 1881), M. pseudopygmaeus Galactionov, 1980. OGmaa 3KCTeHCHBHOCTb 
HHBa3HH H HACTOTbl BCTpeHaeMOCTH OTACAbHblX bhaob napa3HTOB npeACTaBjieHbi B Ta6n. 1. 

Bo Bcex H3yHeHHbix noceneHH^x HanGoAee nacTO BCTpenaiOTCfl M. piriformes (0.66— 
52.97 %) h M. pygmaeus (1.13—27.16%). M. pseudopygmaeus w bham, b xcn3HeHHOM 
UHKAe KOTOpbix npncyTCTByeT cf)a3a cboGoahoh aepxapHH, BCTpenaiOTCH 3HaHHTeAbHO peace 
h He bo Bcex MecTooGnTaHHflx. HacTOTa BCTpenaeMOCTH abohhmx 3apaaceHHH Taicace 
AOCTaTOHHO HH3Ka (0.66—2.04 %) h oTMeneHa He bo Bcex noceneHHHx L. saxatilis. 

JIor-jiHHeHHbin aHaAH3 no c})aKTopaM «npn6oHHOCTb», «ropH30HT» h «ocTpoB» noKa3aji 
cymecTBeHHyio HepaBHOMepHOCTb oGmen 3apaaceHHOCTH nonyiiflUHH L. saxatilis napTeHH- 
TaMH TpeMaTOA b pa3AHHHbix MecTOoGnTaHH^x. Bo-nepBbix, Ha Bcex Tpex H3yneHHbix 
ocTpoBax OTMenaeTca CTaTHCTHHeCKH 3HaHHMaa CBA3b CTeneHH npnGoHHOCTH h 3HaneHHH 
oGmen 3apaxceHHOCTH mojijhockob napa3HTaMH (TaGn. 2, A). Ylpu stom oGmaa 3apaaceH- 
HOCTb B npnGoHHOM MeCTOoGHTaHHH HHXCe, HeM B 3aTHLUHOM: Ha AyAe BHHeHHafl - X 2 - 

= 124.74, p < 0.0001; Ha nyAe Bbicoxafl —% 2 = 13.2, p = 0.0003; Ha o. EopmoBeu — % 2 = 
= 67.09, p < 0.0001 (pnc. 2). 

Bo-BTopbix, b MecTax c noBbiuieHHOH rnApoAHHaMHKOH 3apaxceHHOCTb L. saxatilis 
BepxHen h HnacHen 30Hbi AHTopajin He pa3AHHaeTca (pe3ynbTaTbi Aor-AHHenHoro aHaAH3a; 
TaOA. 2, E). IIonapHoe cpaBHeHne 3HaneHHH HHBa3HH Ha BepxHeM h hhxchcm ropH30HTax 
npnGoHHbix MecTOoGnTaHHH Taicace He bwabaact 3HaHHMbix pa3AHHHH (Ha AyAe BnneH- 
nm — x 2 = 0.2, p = 0.66; Ha Ay Ae Bbicoxafl — x 2 - 0.47, p = 0.49; Ha o. EopmoBeu — x 2 = 
= 3.07, p = 0.08) (pnc. 2). 

B-TpeTbHX, B 3aTHLUHbIX MeCTOoGHTaHHAX, HaoGopOT, HaGAIOAaiOTCA CymeCTBeHHbie 
pa3AHHHA 3apaxceHHOCTH L. saxatilis BepxHero h HHXHero ropH30HTOB, npnneM hx xapax- 
Tep He OAHHaKOB Ha pa3Hbix ocTpoBax (TaGA. 2, E). CpaBHeHne 3HaneHHH oGmeii skctch- 
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T a6ji Hua 1 

3KCTeHCHBH0CTb HHBa3HH (%) nonyjiauHH Littorina saxatilis TpeMaTO^aMH Ha CKajiHCTOH jiHTopaaH 
Tpex o-ob KaH^ajiaKuicKoro 3anHBa Bejioro Mopa 


Table 1. Infection prevalence (%) of Littorina saxatilis populations on the rocky shores 
of Kandalaksha Bay, White Sea 


OCTpOB 

MecTo 

06HTaHHH 

TopH30HT 

06luhh obteM 
BblSopKH, N 

Microphallus 

piriformes 

Microphallus 

pygmaeus 

Microphallus 

pseudopygmaeus 

Jlyaa BHHeHHaa 

IlpHboHHoe 

BepXHHH 

177 

5.08 

1.13 

1.13 



Hhxchhh 

151 

0.66 


1.99 


3aTHoiHoe 

BepXHHH 

185 

52.97 

2.16 




Hhxchhh 

196 

6.63 

16.33 

1.53 

Jlyaa BbicoKaa 

IlpHboHHoe 

BepXHHH 

66 

1.52 


3.03 



Hhxchhh 

69 

2.9 


2.9 


3aTHinHoe 

BepXHHH 

70 

5.71 

2.86 




Hhxchhh 

67 

11.94 

11.94 


O. BopmoBeu 

npnboHHoe 

BepXHHH 

65 






Hhxchhh 

65 

1.54 

1.54 



3aTHiuHoe 

BepXHHH 

81 

35.8 

7.41 

1.23 



Hhxchhh 

81 

6.17 

27.16 

1.23 


T a 6 ji h u a 1 ( npodojixeHue ) 


OCTpOB 

He3pejibie 

cnopo- 

UHCTbl 

Renicola sp. 

Podocotyle 

atomon 

Cryptocotyle 

lingua 

Himastla sp. 

^BOHHbie 

3apajKeHHH 

(cyMMapHo) 

06maa 

3apa»ceH- 

HOCTb 

Jlyaa BHqeHHaa 

0.56 






7.91 


0.66 

1.99 

0.66 



0.66 

6.62 


0.54 


0.54 



1.62 

57.84 


3.06 


2.04 

1.02 


2.04 

32.65 

Jlyaa BbicoKaa 

3.03 

1.52 




1.52 

10.61 


1.45 






7.25 


4.29 


1.43 




14.29 


5.97 

2.99 


1.49 

1.49 

1.49 

37.31 

O. BopmoBeu 







0 




1.54 




4.62 


2.47 


1.23 



1.23 

49.38 


1.23 


2.47 



1.23 

39.51 


CHBHOCTH HHBa3HH JIHTTOpHH B 3THX MeCTaX n0Ka3aJ10, HTO B BepXHeM T0pH30HTe Jiyijbl 
BHHeHHan oGman 3apaxceHHOCTb napTeHHTaMH TpeMaTOfl 3HaHHMO Bbiiue, neM b HHXHeM 

(X 2 = 24.4, p < 0.0001).Hao.EopmoBeuHa6nK),aaeTCfl aHajiorHHHanTeH^teHUHH,Hopa3JiH- 

hhh b 3HaneHHHx oOmeH 3apa>xeHHOCTH Ha pa3Hbix ropH30HTax He no^TBepxc^aiOTCH 
CTaracTHHecKH (% 2 = 1.6, p = 0.21). B npoTHBonojioxcHOCTb 3TOMy, Ha Jiyae Bbicoieafl 
3apaxceHHOCTb L. saxatilis napa3HTaMH b BepxHeM ropH30HTe 3HaHHM0 HHxce, neM b hh- 

XHeM (x 2 = 9.54, p = 0.002) (pHC. 2). 

BejiHHHHa oGmeii 3apaxteHHOCTH nonyjuiUHH L. saxatilis b 3HaHHTejibHOH CTeneHH 
onpe^ejineTCH 3KCTeHCHBHOCTbio HHBa3HH jtByx bh^ob MHKpo(J)ajuiH^ — M. piriformes w 
M. pygmaeus. JIor-jiHHeiiHbiH aHajiH3 noKa3aji, hto Ha Bcex H3yneHHbix ocTpoBax nacTOTa 
BCTpenaeMocTH M. piriformes pa3JiHHaeTCH b MecTax c pa3JiHHHOH npHOoHHOCTbio 
(Ta6ji. 3 , A): b MecTax c aKTHBHbiM B03^teHCTBHeM bojih M. piriformes oTMenaeTcn 3HanH- 
TejibHO peace, neM b 3aTHuiHbix (0.66—5.11 h 5.71—52.97 % cooTBeTCTBeHHO, p < 0.0001) 
(pHC. 2). 
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PhC. 2. 06mafl 3apaXteHH0CTb (3aiUTpHX0BaHHbie CTOJldlJbl), 3KCTeHCHBH0CTb HHBa3HH TpeMaTOflaMH 
Microphallus piriformes (TeMHbie CTOJihubi) h M. pygmaeus (cBeTJibie ctoji6um) b noceJieHHHX Litto- 
rina saxatilis Ha Jiyne Bhhchhoh 04), jiyne Bhcokoh (E) h o. BopmoBeu ( B ). 

no och opxjHHaT — aojia 3apa)KeHHbix L. saxatilis, %; CTpejiKH — npn6oiiHoe MecToohHTaHHe; nncjia Haa 
CToa6uaMH — KoanaecTBO 3apa)KeHHbix mojuiiockob. Ha o. EopnioBen ( B ) 3apa)KeHHe MoaaiocKOB napTeHHTaMH 

TpeMaToa b BepxHCM ropmoHTe OTcyTCTByeT. 

Fig. 2. General infection (gray), Microphallus piriformes (black) and M. pygmaeus (white) prevalen¬ 
ces of the populations of Littorina saxatilis at three islands. 
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TaSjiHua 2 

OueHKa HepaBHOMepHOCTH 06meH 3 KCTeHCHBHOCTH HHBa 3 HH 
b H 3 yneHHbix nonyjunjHJix Littorina saxatilis (.naHHbie jior-jiHHeHHbix aHajiH 30 B) 


Table 2. Test of homogeneity of general infection prevalence of Littorina saxatilis populations 

(log-linear analysis data) 


A. EteaHMoaeHCTBHe cJjaKTopoB 

Jlyaa BnHeHHaM 

Jlyaa BbicoKan 

0. EopinoBeu 

X 2 

P 

X 2 

P 

X 2 

P 

3apaxceHHOCTb + «npH6oHHocTb» 
3apaxceHHocTb + «ropH30HT» 

136.48 

12.99 

0.00000 

0.00031 

13.16 

4.24 

0.00029 

0.04 

78.11 

0.44 

0.00000 

0.51 


E. B3aHMoaencTBHe (JjaKTopoB 

npnboHHoe MecTOoSnTaHHe 

3aTHiiiHoe MecTOoSnTaHHe 

X 2 

P 

X 2 

P 

3apaxceHHocTb + «octpob» 
3apaxceHHOCTb + «ropH30HT» 

5.35 

0.05 

0.07 

0.82 

17.1 

9.32 

0.00019 

0.00227 


npHMenaHHe. 3aecb w b Ta6ji. 3: A — pe3y/ibTaTbi aHanH30B no (JjaKTopaM «npn6oHHOCTb» h «ropH30HT» ana 
pa3Hbix octpobob; E — pe3yjibTaTbi aHajiH30B no c^aKTopaM «ocTpoB» h «ropn30HT» ,ojih nocejieHHH L. saxatilis c 
KOHTpaCTHOH npnSOHHOCTbK). CTaTHCTHHeCKH 3HaHHMbie BeJIHHHHbl «p» BbljjeJieHbl KypCHBOM. 


B npH6oHHbix MecToo6HTaHHax He BbiaBjiaeTca 30HanbHbix ocoSeHHOCTen b pacnpeae- 
jieHHH nacTOT BCTpenaeMOCTH M. piriformes (Ta6ji. 3, E ), 3a HCKjnoneHHeM Jiyabi BnueH- 
hoh, rae noKa3aHO npeBbiuieHne 3apa>xeHHOCTH jihttophh 3thm napa3HTOM b BepxHen 
nacTH jiHTopajiH (% 2 = 5.39, p = 0.02) (pnc. 2). HaoOopoT, b MecTax, 3aKpbiTbix ot aencTBHfl 
npnGofl, no aaHHbiM jior-jiHHenHoro aHajiH3a, cj3aKTop «ropn30HT» aocTOBepHO CB5!3aH c 
nacTOTOH BCTpenaeMOCTH M. piriformes (Ta6n. 3, E). L. saxatilis H3 BepxHero ropH30HTa 

TabjiHira 3 

OueHKa HepaBHOMepHOCTH skctchchbhocth HHBa 3 HH nonyjiiiuHH L. saxatilis TpeMaToaaMH 
M. piriformes w M. pygmaeus (aaHHbie jior-jiHHeHHoro aH 3 JiH 30 B) 


Table 3. Test of homogeneity of infection prevalence of Littorina saxatilis 
populations of the trematodes M. piriformes and M. pygmaeus (log-linear analysis data) 


A. B3aHMoaencTBHe (JjaKTopoB 

Jlyaa BHHeHHaa 

Jlyaa Bbicoxaa 

O. EopinoBeu 

X 2 

P 

X 2 

P 

X 2 

P 




M. piriformes 



3apaxceHHOCTb + «npH6oHHOCTb» 

96.38 

0.0000 

5.19 

0.023 

32.27 

0.0000 

3apaxceHH0CTb + «ropH30HT» 

89.33 

0.0000 

1.59 

0.207 

17.44 

0.0000 




M. pygmaeus 



3apaxceHH0CTb + «npH6oHHocTb» 

30.73 

0.0000 

9.98 

0.0016 

24.77 

0.0000 

3apaxceHHocTb + «ropH30HT» 

20.54 

0.0000 

3.28 

0.0703 

10.95 

0.0009 


E. B3aHMoaencTBHe (JjaKTopoB 

npnboHHoe MecTOoSnTaHHe 

3aTHiiiHoe MecTOoSnTaHHe 

X 2 

P 

X 2 

P 



M. piriformes 


3apaxceHHocTb + «octpob» 

1.29 

0.53 

25.91 

0.0000 

3apaxceHHocTb + «ropH30HT» 

1.78 

0.18 

99.35 

0.0000 



M. pygmaeus 


3apaxceHHocTb + «octpob» 

0.45 

0.8 

8.63 

0.013 

3apaxceHHocTb + «ropH30HT» 

0.1 

0.75 

38.06 

0.0000 
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Ta6;iHua 4 

Pa3JiHHHH b SKCTeHCHBHOCTH HHBa3HH Microphallus piriformes h M. pygmaeus 
B H3yHCHHbIX 6HOTOnaX TpeX OCTpOBOB 

Table 4. Comparison of infection prevalences of Littorina saxatilis populations 
at exposed and sheltered shores and at high and low shore levels of the trematodes M. piriformes 

and M. pygmaeus 


OCTpOB 

MecTOobHTa- 

HHe 

TopH30HT 

Pa3JiHHHH b HacTOTe BCTpenaeMOCTH Microphallus piriformes 
h M. pygmaeus , y} h ypoBeHb 3HaHHMOCTH 

Jlyna BHHeHHaa 

npH 60 HHOe 

BepXHHH 

Hhxchhh 

M. piriformes > M. pygmaeus , y} = 4.6, p = 0.03 

M. piriformes - M. pygmaeus , y} = 1, p = 0.32 


3aTnmHoe 

BepXHHH 

Hhxchhh 

M. piriformes > M. pygmaeus , y} = 119.6, p = 0.0000 

M. piriformes < M. pygmaeus , y} = 9.06, p = 0.003 

Jlyna BbicoKaa 

npH6ouHoe 

BepXHHH 

Hhxchhh 

M. piriformes = M. pygmaeus , y} = 1.01, p = 0.32 

M. piriformes = M. pygmaeus , y} = 2.03, p = 0.15 


3aTHmHoe 

BepXHHH 

Hhxchhh 

M. piriformes = M. pygmaeus , y} = 0.7, p = 0.40 

M. piriformes = M. pygmaeus , y} - 0, p = 1.00 

O. BopmoBeu 

npHbouHoe 

BepXHHH 

Hhxchhh 

3apa>xeHHe mojuhockob napTeHHTaMH TpeMaToji OTcyT- 
CTByeT 

M. piriformes = M. pygmaeus , y} = 0, p = 1.00 


3aTHinHoe 

BepXHHH 

Hhxchhh 

M. piriformes > M. pygmaeus , y} - 19.28, p = 0.0000 

M. piriformes < M. pygmaeus , y} - 12.84, p = 0.0003 


npHMenaHHe. 3HaK «>» hjih «<» — nacTOTa BCTpenaeMOCTH Microphallus piriformes b aaHHOM MecTOobHTaHHH 
aocTOBepHO Bbiuie hjih cooTBeTCTBeHHO HH5Ke, MeM M. pygmaeus ; 3Hax «=» — pa3JiHHHH b 3HaneHHMx nacTOT BCTpenae- 
MOCTH 3THX flByx BHflOB CTaTHCTHHeCKH He 3HaHHMbI. 


CHJibHee 3apaxeHbi M. piriformes Ha Jiyue Bhuchhoh h Ha o. EopiuoBeu (x 2 = 98.99, 
p< 0.0001 h x 2 - 21.44, p< 0.0001 cooTBeTCTBeHHO). Ha Jiyue Bbicoxafl pa3JiHHHH b 
nacTOTe BCTpenaeMOCTH M. piriformes b 3aBHCHMOCTH ot BepTHKajibHoro pacnpeuejieHHfl 
xo3aeB He HaOjnoflaeTca (Ta6ji 3, A; puc. 2). 

fljia M. pygmaeus Taxxce xapaicrepHbi pa3JiHHH5i b nacTOTe BCTpeuaeMOCTH b npuGouHOM 
h 3aTHuiHOM MecTOo6HTaHH5ix (Ta6ji. 3, A), npHneM b nocjieflHeM nacTOTa BCTpeuaeMOCTH 
3HanHTejibHO Bbiuie (0—1.54 h 2.16—27.16 % cooTBeTCTBeHHO). 

Ha Bcex Tpex ocTpoBax b MecTax, xapaKTepu3yiomHXC5i cnjibHbiM B03ueucTBHeM npu- 
6o)i, M. pygmaeus , Ka k h M. piriformes , BCTpenaeTca peuxo. Pe3yjibTaTbi jior-JiHHeuHoro 
aHajiH3a nouTBepxcuaiOT cymecTBOBaHue HepaBHOMepHOCTH b pacnpeuejieHHH M. pygmaeus 
b 3aTHuiHbix MecTOoOnTaHHHx b 3aBHCHMOCTH ot 30HajibHOCTH MecTa c6opa (ropH30HTa) 
(Ta6ji. 3, E). Bo Bcex TOHKax 3apax<eHHOCTb jihttophh M. pygmaeus b hhxchcm ropH30HTe 
flocTOBepHO Bbiuie, neM b BepxHeM (jiyua BuHeHHax — y} - 22.32, p < 0.0001; o. Eopiuo- 
Beu — x 2 = 11.05, p = 0.0009; Jiyua BbicoKaa — % 2 = 4.17, p = 0.04). TaKHM o6pa30M, 
H3MeHeHue nacTOT BCTpeuaeMOCTH usyx HauOojiee pacnpocTpaHeHHbix bhuob TpeMaTOu b 
MecTax, 3autHiiteHHbix ot ueucTBHx np h6oh, HMeeT npoTHBonojioxcHbiu xapaKTep. flojia 
M. piriformes yMeHbiuaeTca b hhxchhx ropu30HTax jiHTopajiu no cpaBHeHHio c BepxHHMH, 
auojw M. pygmaeus , HaoOopoT, yBejiHHHBaeTcx (puc. 2). 

CpaBHeHue 3apaxteHHOCTH jihttophh TpeMaTOuaMH M. piriformes h M. pygmaeus b 
npeuejiax Kaxcuoro OTuejibHoro nocejieHHx L. saxatilis npeucTaBjieHO b Ta6ji. 4. flaHHbie 
CBHxteTejibCTByiOT, hto Ha o. BopmoBeu h Jiyue BuHeHHax b npn6oHHOM MecTOo6nTaHHH 
nacTOTa BCTpenaeMOCTH M. piriformes w M. pygmaeus npaKTHHecKH ouHHaKOBa h, kslk 
6biJio noKa3aHO Bbiuie, uocTaTOHHO HH3Ka no cpaBHeHHio c 3aTHuiHbiM MecTOo6uTaHHeM. 
B BepxHeM ropH30HTe JiHTopajiu, 3aKpbiTOH ot fleucTBHx npHOoa, uojix M. piriformes 
Bbiuie, neM M. pygmaeus. B hhxchcm ropH30HTe, HaoOopoT, npoueHT 3apaxceHHH M. pirifor¬ 
mes yMeHbiuaeTca, a uojix M. pygmaeus B03pacTaeT. Ha Jiyue BbicoKax pa3JiHHHH b nacTO- 
Tax BCTpeuaeMOCTH 3 thx UByx bhuob poua Microphallus He OTMenaeTca. 
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2. BjiHaHHe 3apaaceHH0CTH napTeHHTaMH TpeMaTO# 
Ha cjDopMy paKOBHHbi L. saxatilis 


AHajIH3 CB5I3H MOpc}X)MeTpHHeCKHX XapaKTepHCTHK H 3apaXCCHHOCTH TpeMaTO^aMH npo- 
Be^eH TOjibKO /uia nonyjiauHH L. saxatilis c Jiyubi BnHeHHax h o. EopmoBeu b CB5I3H c 
He6ojibuiHM KOjiHnecTBOM 3apaxceHHbix MOJUiiocKOB Ha Jiyae BbicoKaa. B xo^e c})aKTopHoro 
aHanH3a no cpe^HHM 3HaneHH5iM hh^ckcob 6buio BbmejieHO 3 (JjaKTOpa. IlepBbiH cjDaKTOp 
Han6ojiee TecHO CB5i3aH c rrmpo^HHaMHHecKHMH oco6chhoct5!mh MecTOo6nTaHH5i (npn6oH- 
HOCTbio), BTopon, no-BH^HMOMy, onwcbiBaeT H3MeHHHBOCTb c})opMbi, CB5i3aHHyK) c nojioxce- 
HHeM MecTa c6opa Ha jiHTopajin (ropH30HTOM), a TpeTHH CB5i3aH c 3apaxceHHOCTbio mojijiioc- 
kob M. piriformes (pnc. 3). Ha o6ohx ocTpOBax nepBbin (JjaKTOp OKa3biBaeT 3HanHMoe 
BjiH^Hne Ha HH^excbi W h Pr, a BTopon — Ha HH^exc ShO (Ta6ji. 5, jieBaa nacTb). TpeTHH 
c{}aKTop onpe^ejiaeT H3MeHHHBOCTb hh^ckcob PoO h ReO y mojijhockob c jiyijbi BHneHHaa. 
B OTjiHHHe ot 3toto yica3aHHbie HH,aeKCbi CB5naHbi c nepBbiM (J>aKTOpOM b nonyjiauHax 
L. saxatilis o. BopmoBeu. 

Pe3yjibTaT ^aKTopHoro aHajiH3a HH^HBH^yajibHbix (juix Kaxc^OH oco6h) 3HaneHHH hh- 
^excoB b uejiOM He OTjiHHaeTca ot pe3yjibTaTa aHajiH3a no hx cpe^HHM 3HaneHH5iM 
(Ta6ji. 5, npaBaa nacTb). Otmcthm, ozmaico, hto aHajiH3 aaHHbix no jiyae BnHeHHax «MeHx- 
eT MecTaMH» ^aKTOpbi 2 h 3. KpOMe Toro, BbixBjixeTCx cymecTBeHHax CBX3b HH^exca ReO 
c 3-hm ^aKTopoM no flaHHbiM c o. EopmoBeu. 

C nOMOmbK) PSW2L ^HCnepCHOHHblX aHaJIH30B, B KOTOpbIX OUeHHBajlOCb BJIHXHHe «npn- 
6 ohhocth», «ropH30HTa» w «3apaxceHHOCTH M. piriformes» Ha nojiyneHHbie ana KaxcflOH 
oco6h no xaxc^OMy c}3aKTopy 3HaneHHx, yaajiocb no^TBep^HTb Harny rnnoTe3y o npnpo^e 



1 

2 

3 

4 

5 

6 
7 


Phc. 3. PacnpeaejieHHe rpynn 3apaxceHHbix TpeMaToaaMH Microphallus piriformes h He 3apaxceHHbix 
Littorina saxatilis b npocTpaHCTBe Tpex cj)aKTOpOB (FI, F2, F3) (naHHbie no nonyjinuHHM Littorina 

saxatilis jiynbi BHHeHHaa). 

CBeTJibie chmbojili — He3apa>KeHHbie mojijiiockh; TeMHbie CHMBOjibi — 3apa>KeHHbie mojijiiockh. 1, 4 , 5 — 
npnSoHHoe MecToobHTaHHe; 2, 3, 6 , 7 — 3aKpbiToe ot fleiicTBHJi bojih. 1 , 2, 4, 6 — BepxHaa nacTb jiHTopajin; 
3,5,7 — hjokhhh nacTb jiHTopajin. JlaHHbie no 3apa>KeHHbiM MOJunocKaM, cobpaHHbiM b hhxchcm ropH30HTe 
npn6oHHoro MecToobHTaHHH H3 aHajiH3a HCKjnoneHbi b cbjhh c Maaon HHCjieHHOCTbio (MeHee 5 uit.). 

Fig. 3. Distribution of the groups of infected and uninfected Littorina saxatilis from exposed and 
sheltered shores and from the high and low littoral level in the space of three factors (FI, F2 
and F3) according to their morphometric characters. 
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TaSjiHua 5 

AHajiH3 bjihhhhh aSwoTHHecKHx cj^aKTopoB h 3apaxeHHOCTH Microphallus piriformes 
Ha cf)opMy paKOBHHbi Littorina saxatilis (npHBeaeHbi cjDaicropHbie Harpy3KH) 


Table 5. Eigenvalues of morphometric characters according to average values (left) 
and individual values (right) of three main factors (FI, F2 and F3) 


HHaeKc 

cJjopMbi 

no CpejJHHM 3Ha i ieHHHM HHaeKCOB 
aJiM KajK^oro MecToo6HTaHHH 

Flo HHAHBHayaJlbHblM 3Ha i ieHHHM HHAeKCOB 

AJ1H Ka>KAOH oco6h 

FI 

F2 

F3 

FI 

F2 

F3 



Jlyna BHHeHHaa 



W 

0.908358* 

-0.209904 

-0.343597 

0.854961* 

0.279649 

0.176174 

ShO 

0.171291 

-0.969173* 

-0.176255 

0.05019 

-0.177769 

0.972654* 

Pr 

0.930446* 

-0.131925 

-0.312631 

0.945381* 

0.141207 

-0.077975 

PoO 

-0.281786 

0.200839 

0.924005* 

-0.40846 

-0.746761* 

0.19427 

ReO 

-0.580937 

0.138977 

0.767232* 

-0.112294 

-0.937704* 

0.105147 




O. BopmoBeu 




W 

0.979783* 

-0.144664 

0.045022 

0.902848* 

0.090837 

-0.25996 

ShO 

0.147574 

-0.988981* 

0.003647 

0.04248 

0.988768* 

0.132923 

Pr 

0.958917* 

-0.262018 

0.080485 

0.957937* 

0.015748 

-0.17107 

PoO 

-0.9727* 

0.18905 

0.002691 

-0.65537 

0.125573 

0.60543 

ReO 

-0.95422* 

0.014663 

0.298013 

-0.23259 

0.133934 

0.940917* 


npuMenaHHe. * CraTHCTHHecKH 3HaMHMbie cJ)aKTopHbie Harpy3KH. 


BbwejieHHbix cf)aKTopoB. Tax, b xoue Tpex(|)aKTopHoro uncnepcHOHHoro aHajiH3a c Henoji- 
HblM XtHCnepCHOHHbIM KOMIlJieKCOM nOKa3aHO, HTO CHJia BJIH51HH51 «npn 60 HH 0 CTH» Ha 
oueHKH no nepBOMy cf)aKTOpy MaxcHMajibHa h cocTaBJiaeT 8.64 h 39.21 % ujia Jiyabi 
BHHeHHOH H O. BopiUOBeU COOTBeTCTBeHHO. flBa OCTaBUIHXCa cf)aKTOpa («ropn30HT» H 
«3apaxceHHOCTb M. piriformes») xapaxTepH3yiOTC5i 3HaHHTejibHO MeHbiuHM B03xtencTBneM 
(0.25, 0.69 h 1.01, 12.53 % ujia Jiyubi Bkhchhoh h o. BopmoBeu). TaxnM o6pa30M, cj}ax- 
Top 1, xtencTBHTejibHO HanOojiee TecHO CB5i3aH co CTeneHbto npnOoHHOCTH MecTOoOnTaHna 
h onpeuejiaeT cymecTBeHHyK) uojuo H3MeHHHBOCTH hhuckcob W h Pr. 

no MaTepnajiy Jiyubi BnneHHafl b xoue TpexcjDaxTOpHoro aHajiH3a c HenojiHbiM uncnep- 
CHOHHblM KOMnJieKCOM, B KOTOpOM HCCJieUOBaJIOCb BJIHflHHe cf)aKTopoB «npn6oHHOCTb», 
«ropn30HT» h «3apaxceHHOCTb M. piriformes» Ha oueHKH no cjDaxTopy 2, 6biJio yciaHOBJie- 
ho, hto cnjia BjiHflHHA cj)axTopa «3apa>xeHHOCTb» cocTaBjiaeT 11.22%, Toma xaK cnjia 
BJIH51HH51 «npn6oHHOCTH» H «T0pH30HTa» BCeTO 2.51 H 0.57 % COOTBeTCTBeHHO. KpOMe 
Toro, b xoue UByxcjDaxTOpHbix uncnepcnoHHbix aHajiH30B, npOBeueHHbix OTuejibHO ujia 
npnOoHHoro h 3aTHiuHoro MecTOo6nTaHHH, Taxxce 6biJio o6HapyxceHO CTaTHCTHHecxn 
3HanHMoe Bjin^Hne «3apaxceHHOCTH» Ha (J)aKTOpHbie oueHKH no cf>axTopy 2. Cnjia bjihahha 
3Toro cfmxTopa cocTaBHJia b 3aTHuiHOM MecTooOnTaHHH 11.33%, a b npnOonHOM — 
11.20 %. TaxHM o6pa30M, 3apaxceHHOCTb M. piriformes Han6ojiee TecHO CBH3aHa c HHuex- 
caMH PoO h ReO. 

Ha o. BopmoBeu aHajiornHHbin aHajiH3 no 2-My (J)aKTOpy (3HanHMa5i CB5i3b c HHuexcoM 
ShO) noxa3aji, hto 3tot c}3aKTOp HanOojiee TecHO CB5i3aH c BjiHHHneM «ropH30HTa» 
(2.57 %). CB5i3b c «npn6oHHOCTbK)» h «3apa>xeHHOCTbK) M. piriformes» MeHee 3HannMa 
(1.58 H 0.61 % COOTBeTCTBeHHO). ,I(ByX(})aKT0pHbIH UHCnepCHOHHblH aHaJIH3 UJI51 3aTHHIHOrO 
MecTOo6nTaHH5i o. BopmoBeu Taxxce noxa3aji 3HannMoe BjinaHne «ropn30HTa» Ha oueHKH 
no cj}aKTopy 2. no uaHHbiM ujiji npnOoHHoro MecTOoOnTaHHH Taxoro poua aHajiH3 HeB03MO- 
>xe h H3-3a Majioro KOJinnecTBa 3apaxceHHbix L. saxatilis b 3tom nocejieHHH. 

TpeTHH cj}axTOp, OTpaxcatomnn BapbHpOBaHHe HHuexca ShO Ha Jiyae BnneHHaa, HMeeT 
HanOojiee cjioxcHyto npnpouy. flByx(£)aKTopHbiH uncnepcHOHHbin aHajiH3 uaHHbix no 3aTHiu- 
HOMy MecTOoOnTaHHK) CBHueTejibCTByeT o ero cbh3h c BepTHKajibHbiM pacnoJioxeHneM 
MecTa c6opa MaTepnana — «ropn30HTOM». B 3 tom aHajiH3e oueHHBajiocb BjinaHne cj}aKTO- 
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Phc. 4. Oco6eHHOCTH cf)opMbi paKOBHHbi Littorina saxatilis , 3apa>xeHHbix TpeMaTOflaMH Microphallus 
piriformes. JJaHHbie no nonynaunaM jiyijbi BnHeHHaa. 

A — 3HaneHH5i HHaeKca PoO\ B — 3HaneHHJi HHaeicca ReO. 1 — He3apa>KeHHbie, 2 — 3apa>xeHHbie; I — 
npaSoMHoe MecTOoGaTaHHe, II — 3aTHiiiHoe MecTOoSaTaHHe. FIoKa3aHbi CTaHaapTHbie ouih6kh cpeaHax 3HaneHHH 

HHaeKCOB. 

Fig. 4. Peculiarities of the shell shape of Littorina saxatilis infected with the trematodes Microphallus 

piriformes. 


poB «ropH30HT» h «3apaxteHHOCTb» Ha oueHKH no cfiaKTopy 3. Cnjia bjihahha cj)aKTopa 
«ropH30HT» cocTaBHjia 2.33 %. Jinn npn6oHHoro MecTOoGnTaHHfl CTaTHCTHHecKH 3HanHMO- 
ro bjih5ihh5i 4>aKTopa «ropH30HT» Ha oueHKH no cj)aKTopy 3 nojiyneHO He 6buio. 

MaTepnaji c o. EopmoBeu CBHueTejibCTByeT, hto Tperan cf)aKTop, onpeuejunoiuHH H3- 
MeHHHBOCTb HH^eKCa ReO, B 3HaHHTeJIbHOH CTeneHH CB5I3aH C 3apaxeHHOCTbK) mojijhockob 
M. piriformes. Pe3yjibTaTbi UByxcj)aKTopHoro uncnepcHOHHoro aHajiH3a bjih5ihh5i «ropH30H- 
Ta» h «3apaxceHHOCTH M. piriformes» Ha oueHKH no c})aKTopy 3 jxnn 3aTHuiHoro MecTOoGn- 
TaHHH o. BopmoBeu npeucTaBjieHbi. 

B uejiOM aHajiH3 bo3U6hctbh5i 3apax<eHHOCTH M. piriformes Ha (})opMy paKOBHHbi moji- 
jnocKOB-xo35ieB CBHueTejibCTByeT, hto Ha o6ohx ocTpoBax 3apaxceHHbie mojijhockh OTJiHHa- 
IOTC5I HeKOTOpbIMH MOp^OJIOTHHeCKHMH 0C06eHH0CT5IMH. TlpeXCUe BCeTO 3TO yBeJIHHeHHe 

Mopcj)OMeTpHHecKoro HHuexca ReO (p<0.01, pnc. 4, E). Ha Jiyue Bkhchhoh, noMHMO 
toto, y oco6en, 3apaxceHHbix M. piriformes, Ha6jiiouaeTC5i cymecTBeHHoe yBejinneHne 
HHuexca PoO (p<0.01) (pnc. 4, A) no cpaBHeHHio c He3apaxceHHbiMH. TaKHM o6pa30M, 
3apaxceHHbie M. piriformes jihttophhw OTjiHHaiOTCfl OTHOCHTeJibHO MeHbuiHMH pa3MepaMH 
ycTbii. KpoMe toto, nocjieuHHH o6opoT paKOBHHbi He TaK CHjibHO pacumpeH (b cpaBHeHHH 
c npeunocjieuHHM), KaK sto xapaKTepHO ujia 3uopoBbix oco6en. 

Uejibin p njx o6HapyxceHHbix Mopc|x)MeTpHHecKHx pa3JiHHHH 3uopoBbix h 3apaxceHHbix 
M. piriformes oco6en L. saxatilis npoaBjiaeTCfl muub b HeKOTopbix MecTOo6HTaHH5ix. Y He- 
3apaxceHHbix L. saxatilis, co6paHHbix b BepxHeM ropH30HTe npH6oHHoro MecTa, cxopocTb 
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pacuiHpeHHfl o6opOTOB (HH^eKC W) 3HaHHMo Bbiuie. PaKOBHHa HMeeT 6ojiee «OKpyrjiyio» 
cJ)opMy, neM y ocoOeii, 3apaxceHHbix M. piriformes (p < 0.05). Kax b npnOoHHOM, Tax h b 
3aKpbI TOM OT^eHCTBHfl BOJ 1 H MeCTOoOHTaHHH cj)OpMa yCTbfl (HH^eXC ShO) He3apaXCeHHbI X 

L. saxatilis He H3MeHaeTC5i b 3aBHCHMocTH ot 30HajibH0CTH Mecra c6opa (p = 0.99). O^Haxo 
ycTbe 3apaxceHHbix M. piriformes mojijhocxob, oOnTaiouoix b HHxtHeM ropH30HTe, 6ojiee 
OKpymoe no cpaBHeHHio c jiHTTOpHHaMH H3 BepxHero ropH30HTa (p < 0.05). B 3aTHin hom 
M ecTOo6nTaHHHpa3JiHHH5iB(j}opMeycTb^He3apaxceHHbixH3apaxceHHbi xjihttophh CTaTHC- 
THnecKH He3HaHHMbi (p = 0.99), a b npnOoHHOM MecTOoOnTaHHH mojijhockh, 3apaxceHHbie 

M. piriformes , HMeiOT 6ojiee oxpymoe ycTbe no cpaBHeHHio c He3apaxceHHbiMH (p = 0.05). 

B to xce BpeMa HeoOxo^HMO OTMeTHTb, hto Kax 3AOpOBbie, Tax h 3apaxceHHbie M. piri¬ 
formes JIHTTOpHHbl HMeiOT TaKXCe H oOlIJHe HepTbl H3MeHeHH5I MOp(J)OMeTpHHeCKHX xapax- 
TepncTHK b 3aBHCHMocTH ot THna MecTOoOwTaHHH. Kax y He3apaxceHHbix, Tax h y 3apaxceH- 
Hbix M. piriformes jihttophh b BepxHeM ropH30HTe npnOonHoro MecTOoOnTaHna othoch- 
TejibHbie pa3Mepbi ycTba mojijhocxob Oojibine no cpaBHeHHio c MOJiJiiocxaMH BepxHnx 
ropn30HTOB 3aTHiHHoro MecTOoOwTaHHa (HH^eXC ReO, pHC. 4, E, p < 0.05). CxopocTb 
pacmnpeHHfl o6opotob (nH^exc W) h noxa3aTejib BbiTAHyTOCTH paxoBHHbi (HH,aexc Pr) y 
3apaxceHHbixM. piriformes mojijhocxob, oOHTaiomnx b npnOonHOM MecTOoOnTaHHH, ^octo- 
BepHO Bbiuie no cpaBHeHHio c 3apaxceHHbiMH JiHTTOpHHaMH H3 3aTHuiHoro MecTOoOnTaHna 
(p < 0.05). Taxon xce xapaxTep H3MeHeHHfl othx napaMeTpoB b 3 aBHCHMOCTH ot npn6on- 
hocth MecTOoOnTaHna xapaxTepeH h juia He3apaxceHHbix L. saxatilis. TaxnM o0pa3OM, xax 
3apaxceHHbie, Tax h He3apaxceHHbie JIHTTOpHHbl, oOnTaiomne b MecTax, 3axpbiTbix ot 
,aeHCTBH5i npn6oa, HMeiOT 6ojiee «BbiT5myTyio» paxoBHHy no cpaBHeHHio c MOJiJiiocxaMH H3 
npnOoHHOH nacTH cxajincTon jiHTOpajin. Pa3JiHHHH Mexc,ay cooTBeTCTByiomHMH 3HaneHH5i- 
mh HH^excoB y He3apaxceHHbix h 3apaxceHHbix M. piriformes jihttophh He Ha6jno,aaeTC5i. 

H3-3a He^ocTaTOHHoro xojinnecTBa mojijhocxob, 3 apa>xeHHbix M. pygmaeus b npn 6 on- 
hmx MecTOoOnTaHnax Ha Bcex Tpex ocTpoBax, npoBe^eHne nojiHOueHHoro cJiaxTopHoro 
aHajiH3a HeB03MoxcHO. OueHxa bjihahhh 3 apa>xeHHocTH M. pygmaeus Ha cJjopMy paxoBHHbi 
L. saxatilis b cba3h c 3thm npoBe^eHa TOJibxo no MaTepnajiy H3 MecT, 3axpbiTbix ot 
^encTBHH npnOoa (hhxchhh ropH30HTa Jiyabi BnneHHafl, a Taxace BepxH hh h hhxhhh 
ropH30HTbi o. BopuioBeu). fljni 3 Toro npoBe^eH pa# o^HO^axTopHbix flHcnepcnoHHbix 
aHajiH30B, b xoTopbix oueHHBajiocb BjiHHHHe cjiaxTopa « 3 apa^ceHHOCTb» Ha Bee H3ynaeMbie 
HH,aexcbi. 

YcTaHOBjieHO, hto 3apaxceHHOCTb M. pygmaeus Be,aeT x aHajiornHHOMy H3MeHeHHio 
3HaneHHH HH^exca ReO, hto h 3 apaxceHHOCTb M. piriformes (p < 0.05) (pnc. 5, A). 3to 
npoaBjiaeTca b yMeHbuieHHH OTHOCHTejibHbix pa3MepOB ycTbH no cpaBHeHHio c pa3MepaMH 
Been paxoBHHbi. Ho b otjihhhc ot jihttophh, 3apaxceHHbix M. piriformes , npn 3apaxce- 
hhh M. pygmaeus He nponcxo^HT 3HanHMoro H3MeHeHH5i cxopocTH pacuinpeHna nocjie,a- 
Hero oOopoTa (HH^exca PoO) no cpaBHeHHio c He3apa>xeHHbiMH MOJiJiiocxaMH (p = 0.5) 
(pnc. 5, E — jiyaa BnneHHaa) hjih 3to H3MeHeHHe npoflBJifleTCfl b ropa3,ao MeHbuien 
CTeneHH, neM npn 3apaxceHHH M. piriformes (pnc. 5, E — o. EopmoBeu). 

AHaJIH3 H3MeHeHH5I OCTaJIbHbIX HH^eXCOB, OnHCblBaiOIHHX CXOpOCTb paCIHHpeHH5I 060 - 
pOTOB (HH^eXC W), CTeneHb BbITflHyTOCTH paxoBHHbi (HH^eXC Pr) H c}X)pMy yCTbfl (HH^eXC 
ShO) L. saxatilis , He noxa 3 aji otjihhhh cooTBeTCTByiomHx 3 HaneHHH y 3 apaxceHHbix h 
3,aopoBbix oco 6 en. 


OBCY^CflEHHE 

MHorojieTHne nccjie^OBaHna napa3HTapHbix cncTeM TpeMaTO# OejiOMopcxon jiHTOpajin 
no3BOJiHjiH nojiyHHTb BaxcHbie ,aaHHbie o (J)ayHe, npocTpaHCTBeHHOM pacnpe^ejieHHH napa- 
3HTOB, HX B3aHMOOTHOUieHHJIX C X035ieBaMH XaX Ha HH^HBH^yaJIbHOM, Tax h Ha nonyjia- 
Uhohhom ypoBH^x (CepmeBCXHH h ,ap., 1986; TajiaxTHOHOB, 1993; TpaHOBHH, TopOyrnnH, 
1995; TpaHOBHH h ,ap., 1987, 1995, h ,ap.). O^Haxo nojiyneHHbie ,aaHHbie xapaxTepH3yioT 
6noueH03bi HjiHCToro h xaMeHHCToro thhob JiHTOpajin. npaxTHnecxH Henccjie^OBaHHOH 
c napa3HTOJiorHnecxoH tohxh 3peHH5i oxa3biBaeTC5i cxajiHCTaa jiHTopajib, xoTa hmchho 
otot THn jiHTOpajin MOxceT Hcnojib30BaTbC5i xax y^oOHaa MO^ejib ,mi5i nccjie^OBaHHa pa3Jinn- 
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Phc. 5. CpaBHeHHe B03aeHCTBHJi 3apaxeHH0CTH Microphallus piriformes ( MPI) h Microphallus 
pygmaeus ( MPY) Ha c}30pMy paKOBHHbi Littorina saxatilis b MecTOo6HTaHH5ix, 3aKpbiTbix ot aencTBHJi 

npH6oa. 

A — 3HaneHHfl HH^exca ReO\ E — 3HaneHHfl HH^exca PoO. 1 — jiyaa BnMeHHaa, hhxchhh ropH30HT; 2 — 
o. BopmoBeu, BepxHHH ropH30HT; 3 — o. BopmoBeu, hh>khhh ropH30HT. a — He3apa>KeHHHbie Littorina saxatilis, 
6 — 3apa>KeHHbie MPI, e — 3apax<eHHbie MPY. noKa3am>i ciaH^apTHbie ouihSkh cpeamix 3HaneHHH hh^ckcob. 

Fig. 5. Impact of trematodes Microphallus piriformes (MPI) and Microphallus pygmaeus ( MPY) on 
the shell shape of their hosts Littorina saxatilis at the sheletered shores. 


Hbix acneKTOB B3aHMO,aeHCTBHH napa3 HT—xo3ahh. CitajiHCTafl jiHTopajib xapaKTepH3yeTca 
CymeCTBeHHO MCHbHieH M03aHHH0CTbK) yCJIOBHH cpe^bl, HCTKOH 30HaJlbH0H CTpaTH(J)HKa- 
uneH, KOTopyio jrerKO ynHTbiBaTb npn c6ope MaTepHajia; 6ojibinHMH bo3mo>khoctjimh j^jia 
npoBe^eHHfl HaTypHbix 3KcnepHMeHTOB. CxajiHCTafl JiHTopajib npejtCTaeT b 3HaHHTejibHO 
6ojibuieH CTeneHH «j[tByMepHOH» cpe^on oOHTaHHa no cpaBHeHHio c «TpexMepHOH» KaMe- 
hhctoh jiHTopajibio c ee c^yKOH^HbiM noKpoBOM, TOJimen rpyrna pa3JiHHHoro Tnna h np. 
Ee3ycjiOBHO, pa3HOo6pa3ne noTeHitnajibHbix xo3^eB TpeMaTOfl Ha CKajiHCTOH jiHTopajin 
orpaHHHeHO. Tax, H3 neTbipex bhj^ob 6ejiOMopcKHX mojuhockob po^a Littorina Ha CKajinc- 
toh jiHTopajin o6nTaeT jiHuib o^hh — Littorina saxatilis. OflHaxo h b 3tom «ynpomeHHH» 
moxcho yBH^eTb npenMymecTBa MO^ejibHOH cnTyaunn. 

Mccjie^OBaHHH L. saxatilis CKajiHCTOH jimopajin 3ana#Horo noOepexcbJi UIbcuhh h 
no6epexcba ficnaHHH noKa3ajin cnjibHyio #Hc}x})epeHUHauHK) cooTBeTCTByiomHx nonyjia- 
UHH, CB5I3aHHyK) C 30HaJlbHbIM Tpa^HeHTOM. MOJIJHOCKH H3 BepXHCH HaCTH CKajiHCTOH 
JiHTopajin (30Hbi 3anjiecKa) h mojijhockh H3 hhxchch nacTH (30Ha nocToaHHoro bo3£Chctbhji 
npnOoa) cymecTBeHHO pa3JiHHaiOTCH cJ)opMOH h pa3MepoM paKOBHHbi (Johannesson e. a., 
1993). HMeiOTca CBHj^eTejibCTBa $H3HOJiorHHecKHx pa3JiHHHH jihttophh b flByx nacTax 
nocejieHHH (Sokolova e. a., 2000). TeHeTHHecKHH aHajiH3 noKa3aji, hto «BepxHaa» h 
«HHxcHaa» nacTH nonyjiauHH xapaKTepH3yiOTC5i 3HaHHTejibHbiMH pa3JiHHHJiMH nacTOT ajuie- 
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jien HeKOTopbix (J)epMeHTHbix jioKycoB. Tax, b jioxyce acnapTaTaMHHOTpaHC(})eppa3bi (Aat) 
30HajibHoe H3MeHeHHe nacTOTbi ajuiejibHbix (})opM cocTaBjiaeT noHTH 90 % (Johannesson, 
Tatarenkov, 1997). Taxaa 3HaHHTejibHaa flHcjx^epeHunauHH HacTen nonynauHH (BXjnoHaa 
reHeTHHecxyio), CBH3aHHan c 30HajibHbiM rpa^neHTOM ycjiOBHH oOnTaHHH, oG^hchhctch 
aBTopaMH xax pe3yjibTaT cnjibHoro OT6opa, pa3HOHanpaBjieHHoro b BepxHen h hhxchch 
nacTHX cxajiHCTOH jiHTopajiH. B to xce BpeMH penpo^yxTHBHan hsojihuhh Mexc,ay «BepxHen» 
H «HH>KHeH» HaCTHMH nOnyjIHUHH OTCyTCTByeT, HTO ,aOXa3bIBaeTC^ LUHpOXOH 30H0H rn6pH- 

,aH3auHH b cpe^Hen 30He cxajiHCTOH JiHTopajiH (Johannesson e. a., 1993, 1995). Hauin 
,aaHHbie CBH^eTejibCTByioT 06 OTcyTCTBHH CTOJib CHjibHon ,aHc})c})epeHUHauHH nacTen nony- 
jihuhh L. saxatilis b nccjie^OBaHHbix Tonxax OenoMopcxon jiHTopann. Pa3JiHHHH b (})opMe 
paXOBHHbl y MOJ1J1IOCXOB B^OJIb 30HaJIbH0T0 Tpa^HCHTa He BblflBJIHIOTCfl, a B TOHXaX C 
XOHTpaCTHbIMH 3HaHeHH5IMH npnOoHHOCTH o6Hapy>KHBaK)TCH muilb npH CTaTHCTHHeCXOM 
aHajiH3e oOmnpHoro MaTepnana. Ilpe^BapHTejibHbie ,aaHHbie aHajiH3a nacTOT ajuienen Jioxy- 
ca Aat no3BOJi5noT roBopHTb Taxxce h o6 OTcyTCTBHH reHeTHHecxnx pa3JiHHHH y L. saxatilis 
H3 BepxHen h HHJKHefi nacTH OenoMopcxon cxajiHCTOH JiHTopajiH (M. B. IlaHOBa, HeonyO- 
jinxoBaHHbie jtaHHbie). Ochobhoh npnHHHon stoto, no HauieMy mhchhio, HBjineTCH othoch- 
TejibHo cjiaOaa CTeneHb B03^encTBHH npHOon, xapaxTepHaa jinn 3Toro panoHa Benoro Mopn. 
B pe3yjibTaTe OTCyTCTByeT cnjibHan 30HajibHaa ,aH(})(})epeHUHauHH MecTOo6nTaHHH Ha xoht- 
paCTHyiO HH)KHK)K) HaCTb JiHTopajiH, B MeCTaX nOCTOHHHOTO B03ZteHCTBHH BOJIH, H BepXHIOK), 
me HMeeTCH «30Ha 3anjiecxa». 

riapa3HTOJiorHHecxHH aHajiH3 noceneHHH L. saxatilis Ha cxajiHCTOH JiHTopajiH bbihbhji 
THnHHHbin Ha6op BH^OB TpeMaTOfl, Heo^HoxpaTHo oTMeHaBUJHHCH paHee npn nccjie/toBa- 
hhh TpeMaToaocf)ayHbi xaMeHHCToii JiHTopajiH OejioMopcxnx nonyjnmHH L. saxatilis (Ta- 
jiaxTHOHOB, floOpoBOJibCXHH, 1984; Granovitch e. a., 2000). XapaxTepHO h to, hto Han6o- 
jiee nacTo BCTpenaioinHMHCfl BnaaMH b H3yneHHbix MecTOo6nTaHH5ix ^bjihiotch TpeMaTO/tbi 
Microphallus piriformes h M. pygmaeus (,ao 52.97 h 27.16 % cooTBeTCTBeHHo). Bbicoxaa 
3apa*eHHOCTb mojijhocxob sthmh BHjtaMH MHxpoc})ajuiH^ rpynnbi «pygmaeus» xapaxTepHa 
jxjw JiHTopajiH ceBepHbix Mopen h TpaxTyeTca TajiaxTHOHOBbiM xax oTpaxceHne npenMy- 
UteCTB ^HXCeHHOTO 2KH3HeHHOrO UHXJia B CypOBbIX yCJIOBHHX BbICOXOUJHpOTHOH JiHTopajiH 
(ranaxTHOHOB, 1993). Taxon B3rjnm no,itTBepxmaeTC5i nccjieaoBaHHHMH pacnpe^ejieHHH 
TpeMaToa Ha cxajiHCTOH jiHTopajiH b 6onee io>KHbix panoHax. Tax, Ha ocTpoBax K)ro-3ana,a- 
hoto noOepexcbH UlBeunn 6biJia o6Hapy>xeHa 3HaHHTejibHO 6onee HH3xan nacTOTa BCTpena- 
eMOCTH 3 thx £Byx bh^ob TpeMaTOfl b L. saxatilis — ,ao 2.4% juih M. piriformes h ro 4.3% 
/yin M. pygmaeus (Granovitch, Johannesson, 2000). 

IJojiyHeHHbie jtaHHbie noxa3biBaK)T, hto b Tonxax c noBbimeHHbiM rrmpoflHHaMHHecxnM 
pexcHMOM sxcTeHCHBHOCTb HHBa3HH L. saxatilis MeHbrne. B pnae 6onee paHHnx pa6oT 
aBTopaMH Taxxce 6buio noxa3aHo, hto b uenoM b 3aTnuiHbix MecTOoGnTaHHHX mojuhocxh 
p. Littorina 3apaxceHbi napTeHHTaMH TpeMaTo# b 3HanHTejibHo OojibLuen CTeneHH, neM b 
npHOoHHbix nocejieHnax (Davey, 1983; Galaktionov, Bustnes, 1995; Granovitch, Johan¬ 
nesson, 2000). flencTBHTejibHO, hmchho b MecTax, 3autnuteHHbix ot B03,aeHCTBHH npn6oH, 
xax npaBHjio, HaOnio^aeTCH MaxcnMajibHan njiOTHOCTb nTnu — oxoHnaTejibHbix xo3neB 
GojibuiHHCTBa TpeMaTo.it jiHTopajibHon 30Hbi. KpoMe Toro, b ycnoBHHx cjiaOon npnGoHHO- 
cth, 6e3ycjioBHO, Bbirne BepoHTHocTb caMoro npouecca 3apaxceHHH mojijikdcxob. 

Hh3xoh sxcTeHCHBHOCTH HHBa3HH b «npn6oHHbix» MeCTOoOHTaHHHX conyTCTByeT H 
OTcyTCTBne pa3JiHHHH no oOuteii 3apaxceHHOCTH L. saxatilis BepxHero h HH)XHero ropn30H- 
TOB. HaoGopOT, 6oJiee BbICOXaH 3XCTeHCHBHOCTb HHBa3HH B «3aTHUIHbIX» MeCTOoGnTaHHHX 
CBH3aHa c npoHBjieHHHMH 30HajibHon HepaBHOMepHOCTH: cyutecTBeHHbie pa3JiHHHH o6uten 
3apaxceHHocTH «BepxHen» h «HH>KHen» nacTen nonyjiHUHH oGHapyxeHbi b cooTBeTCTByio- 
utnx Tonxax Ha Bcex HCCjie^OBaHHbix ocTpoBax. 

IJobh^oboh aHajiH3 3apaxceHHocTH L. saxatilis no3BOJineT OTMeTHTb BaxcHbie 3axoHO- 
MepHOCTH b pacnpeAejieHHH M. piriformes h M. pygmaeus. HanOonee npxo npoHBjinioTCH 
ohh Taxxce b «3aTHHiHbix» MecTOoGnTaHHHx. ripn stom 3apaxceHHOCTb jihttophh M. piri¬ 
formes npnyponeHa b ochobhom x BepxHHM, a 3apaxceHHOCTb M. pygmaeus , HaoGopoT, x 
hhxchhm ropn30HTaM cxajiHCTOH JiHTopajiH. OGHapyxceHHbie oco6chhocth pacnpe,aejieHHH 
TpeMaTOfl ,ItByX 6JIH3XHX BH^OB, nO-BH^HMOMy, MOXCHO o6l>HCHHTb C TOHXH 3peHHH oco6eH- 
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HOCTew SnojiorHH OKOHnaTejibHbix xo3^eB. 3KcnepHMeHTajibHbie jtaHHbie TajiaKTHOHOBa 
(1993) nOKa3bIBaiOT, HTO oObIHHbIM JtecjjHHHTHBHbIM X03AHH0M JtJIfl M. piriformes 5IBJI5IK)TC5I 
naiiKH ( Larus spp.). B to xce BpeMa juia M. pygmaeus b KanecTBe Han6ojiee cneitncjiHHHbix 
xo3aeB moxcho paccMaTpHBaTb yTHHbix ( Somateria mollissima , bo3moxcho, h jtpyrne BHjtbi 
ceMeiiCTBa Anatidae). flencTBHTejibHO, MaKCHMajibHaa 3apaxceHHOCTb L. saxatilis TpeMaTO- 
JtaMH M. pygmaeus b hhxchch nacra JiHTopajiH cooTBeTCTByeT HanOojiee BepoaTHbiM MecTaM 
KOpMeXCKH yTOK. IlHTaHHe HaeK B03M0XCH0 H B BepXHHX T0pH30HTaX CKaJIHCTOH JIHTOpaJIH. 
TaM xce HaxojoiTCfl H3Jiio6jieHHbie MecTa hx OTjtbixa. Bee oto moxcct OTpaxcaTbca h b 
pacnpe^ejieHHH M. piriformes. 

riO-BH^HMOMy, MexaHH3MbI (J)OpMHpOBaHH5I TaKOH HepaBHOMepHOCTH MOTyT HMCTb pa3- 
JIHHHblH XapaKTep. Bo-nepBbIX, CaMH pa3J!HHH5I B 6h0J10THH JtecjjHHHTHBHbIX X033ieB JtOJDK- 
Hbi npHBo^HTb k npeHMyutecTBeHHOMy nocTynjieHHio HHBa3HOHHoro Hanajia (ana TpeMa- 
TOJt) B pa3JIHHHbie 30HbI JIHTOpaJIH, me H 6yjteT npOHCXOJIHTb 3apaXCeHHe JIHTTOpHH COOT- 
BeTCTByiomHM bhjjom. Bo-BTopbix, juia MOJUiiocKOB, 3apaxceHHbix M. piriformes , noKa3aHO 
H3MeHeHne noBejteHnecKHx peaKitHH (MnxaHJiOBa h jtp., 1988; McCarthy e. a., 2000). 3to 
MoxceT npHBOjtHTb k nepepacnpejtejieHHio 3jtopoBbix h 3apaxceHHbix oco6en b nonyjumHH h 
KOHiteHTpaitHH 3apaxceHHbix jihttophh b BepxHen nacra JIHTOpaJIH. CxojtHbie ocjxjieKTbi 
HepaBHOMepHoro pacnpejtejieHHH 3apaxceHHOCTH (cB5i3aHHOH c M. piriformes) HeojtHOKpaT- 
ho onncaHbi jyifl nonyji^uHH jihttophh KaMeHHCTOH jiHTopajiH Bejioro Mops. MaxcHMajib- 
Haa 3apaxceHHOCTb 3thm napa3HTOM HeH3MeHHO o6HapyxcHBaeTC5i Ha noBepxHOCTH KaMHen 
b BepxHen nacTH jiHTopajiH (CeprneBCKHH h jtp., 1984; MnxanjiOBa h jtp., 1988; Grano- 
vitch, 1992). Moxcho npejtnojio^KHTb, hto h Ha CKaJIHCTOH JiHTopajiH aHajiorHHHbie Mexa- 
HH3Mbi MoryT npHBOjtHTb k yBejiHHeHHK) njioTHOCTH nocejieHHH L. saxatilis , 3apaxceHHbix 
M. piriformes b BepxHen nacra jiHTOpajibHOH 30Hbi. 

OflHO H3 nocjiejtCTBHH B03jtencTBH5i napa3HTHpyiomHx napTeHHT TpeMaTOA Ha oco6b 

M0JIJIK)CKa-X03»HHa- H3MeHeHHe CKOpOCTH H XapaKTepa pOCTa paKOBHHbl. HMeHHO H3Me- 

HeHHe xapaKTepa pocTa 6buio noKa3aHO paHee juia 3apaxceHHbix MHKpoc})ajiJiH^aMH rpynnbi 
«pygmae us » mojijiiockob Littorina saxatilis w L. obtusata. B nacTHOCTH, yBejinneHne 
BbICOTbl oOopOTOB paKOBHHbl B pe3yjlbTaTe CMemeHHH JIHHHH HX nepeKpbIBaHHH OTMeneHO 
y 3apaxceHHbix MHKpocfjajuiHjtaMH rpynnbi «pygmaeus» Littorina saxatilis h L. obtusata Ha 
EejiOM Mope (llaHOBa h jtp., 1999). B CHCTexie napaMeTpoB, npejyioxeHHbix PaynoM jyui 
onncaHHa (JiopMbi cnnpajibHbix paxoBHH (Raup, 1966; Payn, CTeHjin, 1974), Taxoe CMeme- 
Hne jihhhh nepeKpbiBaHHfl o6opotob cooTBeTCTByeT yBejiHHeHHK) 3HaneHH5i napaMeTpa 
«nepeHOca o6opoTa» Bjtojib KOJUiyMejumpHOH och paKOBHHbl. B unrapyeMOH pa6oTe 
(llaHOBa h jx p., 1999) npoBOjtHTca cyMMapHaa oiteHKa no cJiopMe paKOBHHbl L. saxatilis , 
3apaxceHHbix MHKpocJiajiJiHjtaMH rpynnbi «pygmaeus», ojmaKO Sojimuhhctbo nccjiejtOBaH- 
Hbix mojijiiockob 3apaxceHbi M. piriformes. TaKHM o6pa30M, hmchho c 3thm napa3HTOM 
MoryT 6biTb CB^3aHbi yKa3aHHbie H3MeHeHHH c|)opMbi paKOBHHbl. 

Haurn jtaHHbie no3BOJunoT nccjiejtOBaTb L. saxatilis , 3apaxceHHbix omejibHO sthm BHjtoM 
TpeMaTOjt. B uejiOM ohh no3BOJuuoT 3aKjnoHHTb, hto y L. saxatilis , 3apaxceHHbix M. pirifor¬ 
mes , H3MeHeHHe (JlOpMbI paKOBHHbl nojt BJIHflHHeM a6HOTHHeCKHX (JjaKTOpOB B HeKOTOpOH 
CTeneHH nponcxojtHT TaK xce, KaK h y He3apa>xeHHbix mojijiiockob. rnjtpojtHHaMHHecKHe 
XapaKTepHCTHKH MeCTOOOHTaHHH (npnOoHHOCTb) OnpejteJ15HOT TaKHe OCOOeHHOCTH paKOBH¬ 
Hbl, KaK CKOpOCTb paCUIHpeHHfl o6opOTOB H CTeneHb BbITHHyTOCTH paKOBHHbl; OTHOCHTeJIb- 
Hbie pa3Mepbi ycTbfl BapbnpyioT b 3aBHCHMOCTH ot BepTHKajibHoro pacnojioxceHHa MecTa 
c6opa Ha JiHTopajiH (ropH30HTa). Ho b OTjiHHne ot He3apaxceHHbix jihttophh y mojijiiockob, 
3apaxceHHbix A/, piriformes , OTMeneHO yMeHbuieHHe ckopocth pacumpeHna nocjiejtHero 
oOopoTa h yMeHbuieHHe OTHOCHTejibHoro pa3Mepa ycTb^. 

TaKHM o6pa30M, 3apaxceHHOCTb L. saxatilis napTeHHTaMH M. piriformes OKa3biBaeT 
3aMeTHoe bjih^hhc Ha ^opMy paKOBHHbl L. saxatilis. Bo Bcex MecTOoOnTaHHax paKOBHHbl 
3apaxceHHbix jihttophh 6ojiee «BbiT^HyTbi» c OTHOCHTejibHO HeOojibuiHM ycTbeM. B Bepx- 
HeM ropH30HTe npnOoHHoro MecTOo6nTaHH5i paKOBHHa 3apaxceHHbix jihttophh CTaHOBHTca 
eute 6ojiee «6auieHKOBHjtHOH», ycTbe — b ceneHHH OKpyrjioe. Mbi npejtnojiaraeM, hto nojt 
jtencTBHeM M. piriformes H3MeH5ieTC5i hmchho CKOpOCTb pacumpeHHa oOopOTa paKOBHHbl 
MOJUiiocKa-xo33iHHa. OjtHO TOJibKO yMeHbuieHHe 3toto napaMeTpa npn coxpaHeHHH npexc- 
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Hen ckopocth nepeHoca o 6 opotob moxcct npHBecTH k cjjopMHpoBaHHio 6 ojiee rjiy 6 oKHx 
IUBOB MOK^y o 6 opOTaMH paKOBHHbi, yMeHbllieHHK) OTHOCHTeJIbHblX pa3MepOB yCTbfl H (J)Op- 
MHpoBaHHK) oGmero o 6 jiHKa « 6 aiueHKOBH£HOH» paKOBHHbi. B pa 6 oTe IlaHOBOH h ,ap. (1999) 
npefljioxceHa HHaa cxeMa H3MeHeHHH xapaKTepa pocTa jihttophh no# B03,aeHCTBHeM MHKpo- 
cjjajuiua rpynnbi «pygmaeus». ABTOpbi nojiaraiOT, hto ,aecf)opMauH 5 i paKOBHHbi H,aeT no 
cxeMe «yBejiHHeHH5i ckopocth nepeHoca» o 6 opoTa paKOBHHbi. O^HaKo c 3 toh tohkh 3peHHa 
TpyaHO 06 'bacHHTb OTHOCHTejibHoe yMeHbuieHHe pa3Mepa ycTba y 3apaxceHHbix oco 6 en, 
KOTopoe noKa3biBaiOT Hainn ^aHHbie. BnponeM, ^Jia Bbi 6 opa Han 6 ojiee a^eKBaTHon MO^ejin 
HeoOxo^HMa npaMaa npoBepxa yKa3aHHbix Mo^ejien b flonojiHHTejibHbix HCCJie,aoBaHH5ix. 

BaXCHO OTMeTHTb, HTO MOpc})OMeTpHHeCKHH aHaJIH3 MOJUHOCKOB, 3apaXCeHHbIX M. pyg- 
maeus , BbiflBjuieT cxo^Hbie nepTbi, KOTopbie xapaKTepHbi h jyia jihttophh, 3apaxceHHbix 
M. piriformes (yMeHbuieHHe OTHOCHTejibHbix pa3MepoB ycTbfl). B to xce BpeMfl ^pyrne 
oco6eHHOCTH ,ae(|)opMauHH cjjopMbi He BbipaxceHbi. B otjihhhc ot jihttophh, 3apaxceHHbix 
M. piriformes , npn 3apaxceHHH M. pygmaeus HaOjiio^aeTai 6ojiee cjia6oe B03,aeHCTBHe 
TpeMaTO,a Ha cjjopMy paKOBHHbi mojuhockob. YMeHbiueHHe ckopocth paciHHpeHHa oGopo- 
tob jih 6 o He npoflBjmerai, jih 6 o npoflBjuieTCfl b 3HanHTejibHO MeHbiueH CTeneHH, neM npn 
3apaxceHHH M. piriformes. Bo3moxcho, Mopcf)OMeTpHHecKHH aHanH3 OTpaxcaeT b j^hhom 
cjiynae ocoGchhocth B3aHMO^encTBH5i L. saxatilis c ^ByMa 6 jih 3 khmh BHflaMH TpeMaTo#, 
Koma, HecMOTpa Ha cxootmh b uejiOM xapaKTep B3aHMooTHomeHHH j\Byx bh^ob napa3HTOB 
c opraHH3MOM nepBoro npOMexcyTOHHoro xo35iHHa, HMeiOTca h ocoGchhocth, cneuHc|)HH- 
Hbie AJI51 KaXC^OH H3 CHCTeM napa3 HT—xo35ihh. 

nojiyneHHbie pe3yjibTaTbi cBHaeTejibCTByioT, hto Ha cJiopMy paKOBHHbi L. saxatilis , 3apa- 
xceHHbix M. piriformes h M. pygmaeus , OKa3biBaioT bjihahhc KaK a6noTHHecKHe ^aKTopbi 
(npn6oHHOCTb h 30HajibHbie ocoGchhocth MecTOoGnTaHHH), TaK h 3apaxceHHOCTb TpeMaTO- 
AaMH caMa no ceGe. Ilpn stom «jiec|)opMauH5i» paKOBHHbi, Bbi3biBaeMaa napa3HTaMH, 
pa3BHBaeTca Ha (JiOHe Tex MopcjjOMeTpHHecKHx xapaKTepncTHK, KOTopbie CBOHCTBeHHbi 
M0JIJH0CKy-X035IHHy B flaHHOM MeCTOoGHTaHHH. Be3yCJIOBHO, B03^eHCTBHe TpeMaTOfl Ha 

(f)OpMy paKOBHHbi MOJUHOCKOB-3TO HH^yUHpOBaHHOe B03JICHCTBHe, CyiHeCTBeHHO MeHJHO- 

mee xapaKTep pocTa b TeneHHe xch 3 hh ocoGh. CnoxHee TpaKTOBaTb MopcJ)OMeTpHHecKHe 
pa3JiHHHH, xapaKTepHbie fljui SKOJiorHnecKH KOHTpacTHbix MecTOoGnTaHHH (npnGoHHbie — 
3aTHuiHbie ynacTKH jinTopann). IlocKOJibKy 3aTHiHHbie h npnGoHHbie MecTOoGnTaHna Ha 
Bcex Tpex Hccjie^OBaHHbix ocTpoBax aocTaTOHHO CHJibHo yziajieHbi apyr ot flpyra, moxcho 
npe,anOJIOXCHTb, HTO pa3JIHHHJl B CJjOpMe paKOBHHbi MOJUHOCKOB, oGHTaiOIUHX B nOCeJieHHHX 
C KOHTpaCTHbIM TH^pOJIHHaMHHeCKHM pe>KHMOM, XOT51 GbI HaCTHHHO oGyCJIOBJieHbl reHeTH- 
HeCKH. B TO xce BpeMfl HCJIb3fl HCKJHOHaTb B03MOXCHOCTH CHJIbHOH «cj)eHOTHnHHeCKOH» 
nJiaCTHHHOCTH, peaJIH3aUHH MOpcJjOJIOrHHeCKOH H3MeHHHBOCTH B KOHTpaCTHbIX yCJIOBHflX 
cpe^bi Ha cxo^hoh reHOTHnnHecKon octiOBe. B uejiOM juoGaa TpaKTOBKa npe,ano.naraeT 
HeoGxo^HMocTb ,aonojiHHTejibHoro Hccjie^OBaHHii CTeneHH HacjieaoBaHna h nJiaCTHHHOCTH 
3THX npH3HaKOB B 3KCnepHMeHTaJIbHbIX yCJlOBH^X. 

PaGoTa nojwepxcaHa Pocchhckhm cJjohjiom cjjyH^aMeHTajibHbix nccjie^OBaHHH (npoeKT 
No 02-04-48725). 
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INFECTION OF THE MOLLUSC LITTORINA SAXATILIS WITH PARTHENITES 
OF TREMATODES AND THEIR IMPACT ONTO A SHELL FORM: 

ANALYSIS OF POPULATIONS INHABITING THE LITTORAL SHORE 
OF THE WHITE SEA 

M. V. Kaliberdina, A. I. Granovitch 

Key words'. Littorina saxatilis, trematodes, shell shape, morphometric characters. 

SUMMARY 

12 rocky shore populations of Littorina saxatilis from three islands of Chupa Inlet (Kandalaksha 
Bay, White Sea) were examined for infection with trematodes. Morphometric characters (6 indexes 
of the shell and aperture shape) of molluscs were investigated for all these populations. Exposed 
and sheltered sites were considered at every island and high and low littoral samples were fulfiled at 
every site. Seven species of trematodes, Podocotyle atomon, Cryptocotyle lingua, Renicola sp., 
Himasthla sp., Microphallus piriformes, M. pygmaeus, M. pseudopygmaeus, were found. Uneven 
distribution of trematodes was confirmed by log-linear analysis. Sheltered populations of L. saxatilis 
have the greater infection prevalence than exposed ones. This is due to the heavy infection with 
M. piriformes and M. pygmaeus. The prevalences by these trematodes are up to 52.97% and 27.16% 
respectively in sheltered populations of the host. The prevalence of M. piriformes tend to be higher at 
the upper shore level of sheltered sites. In a contrast, the prevalence of M. pygmaeus is significantly 
higher at the low part of such sites. 

Factor analysis shows a significant association of the indices of L. saxatilis shell shape with three 
factors. The first one is associated with the «elongation» of a shell and reveals L. saxatilis from the 
exposed rocky shore to be more elongated than the molluscs from sheltered sites. The second one is 
connected with the «aperture shape» index. There is an association of this factor with the shore level 
position of samples. The third factor reflects the affect of trematodes on the shell shape. The molluscs 
infected with M. piriformes show «elongated» shell shape and relatively smaller aperture. Shall 
peculiarities of the hosts infected with M. piriformes and M. pygmaeus are somewhat different. The 
results of the factor analysis is justified by the series of analysis of variances on the values of shell 
indices (MANOVA) according to the factors «exposure», «shore level» and «infection». 



